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SPECIFICATION 

TITLE OF THE INVENTION 
VACUUM PRESSURE REGULATING VALVE 

TECHNICAL FIELD 
The present invention relates to a vacuum pressure regulating valve used 
for reducing pressure in a vacuum chamber for chemical reaction in physical and 
chemical machines. 



BACKGROUND ART 
In a producing apparatus of a semiconductor, for example, chemical 
treatment such as etching is carried out in a vacuum chamber. At this time, a 
vacuum pump is used for reducing pressure in the vacuum chamber and a 

15 pressure regulating valve is used for controlling the vacuum pump. FIG. 17 
shows a known vacuum pressure regulating valve. This valve includes a first 
main port 1 and a second main port 2 connected to a vacuum pump and a vacuum 
chamber, a valve seat 4 formed around a port hole 3 of the first main port 1, a 
disc-shaped valve member 5 having an annular sealing member 6 for opening 

20 and closing the valve seat 4 on a front face of the member 5, and an air cylinder 
mechanism 7 for causing the valve member 5 to carry out opening and closing 
operations. 

A regulating shaft portion 5a in a shape of a cylindrical column is formed 
inside the annular sealing member 6 on the front face of the valve member 5 and 
25 a regulating hole portion 3a of such a size that the regulating shaft portion 5a 

can be fitted in the portion 3a with a clearance between them is formed at an end 
portion of the port hole 3. A kind of throttle is formed by fitting of the regulating 
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shaft portion 5a in the regulating hole portion 3a when the valve member 5 opens 
and closes the valve seat 4 and the valve seat 4 is gradually opened and closed by 
the action of the throttle to thereby enhance controllability of a flow rate at a 
stage of a small opening degree of the valve member 5. 
5 However, the structure in which the regulating shaft portion 5a in the 

shape of the cylindrical column is formed on the front face of the valve member 5 
and is fitted in the regulating hole portion 3a formed at the end portion of the 
port hole 3 complicates a shape of the valve member 5, increases a weight of the 
valve member 5, and impairs workability and operability. Moreover, it also 

10 affects a flow rate characteristic when the valve member 5 fuUy opens the valve 
seat 4. In other words, a shape of the opening when the valve member 5 is fully 
open approximates to a cylinder formed of an outside diameter D4 of the 
regulating shaft portion 5a, an inside diameter D5 of the regulating hole portion 
3a, and a distance X from an end of the valve seat 4 or the regulating hole portion 

15 3a to the regulating shaft portion 5a. Because both the regulating shaft portion 
5a and the regulating hole portion 3a have smaller diameters than a seat 
diameter D6, an opening area of a flow path is subject to constraints by the 
regulating shaft portion 5a and the regulating hole portion 3a. 

DISCLOSURE OF THE INVENTION 

20 It is a technical object of the present invention to provide a vacuum 

pressure regulating valve having excellent controllabihty at a stage of a small 
opening degree of a valve member while having an excellent flow rate 
characteristic when the valve member has fully opened a valve seat and having a 
simple structure. 

25 To achieve the above object, according to the invention, there is provided a 

vacuum pressure regulating valve comprising^ a first main port and a second 
main port respectively connected to one of a vacuum pump and a vacuum 
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chamber and the other; an annular valve seat formed in a connecting path 
connecting both the main ports; a circular flow path wall coaxially surrounding 
the valve seat and having a diameter greater than a seat diameter of the valve 
seat; a disc-shaped valve member which has a front face mounted with a first 
5 sealing member for opening and closing the valve seat and a circular outer 
peripheral wall having a diameter smaller than that of the flow path wall and 
greater than the seat diameter and which is fitted in the flow path wall to 
thereby form a restricted flow path between the flow path wall and the outer 
peripheral wall; and a driving portion for causing the valve member to carry out 

10 opening and closing operations. 

In the pressure regulating valve of the invention having the above 
structure, the valve member is driven by the driving mechanism and the first 
sealing member is brought in contact with and separated from the valve seat to 
thereby open and close the valve seat. Here, when the valve member closes the 

15 valve seat from an open state, the flow path area first changes by a large amount. 
When the valve member approaches the valve seat and is fitted in the flow path 
wall, the flow path is throttled by the outer peripheral wall of the valve member 
and the flow path wall and the restricted flow path is formed of a clearance 
between the outer peripheral wall and the flow path wall. The flow path area of 

20 the restricted flow path gradually reduces as the outer peripheral wall is fitted in 
the flow path wall and the first sealing member finally comes in contact with the 
valve seat to close the valve seat. 

When the valve member opens the valve seat from a closed position, a 
valve opening operation starts from a state in which the valve member is fitted in 

25 the flow path wall to form the restricted flow path and the flow path area of the 
restricted flow path gradually increases. Then, when the valve member gets out 
of the flow path wall, the state of the restricted flow path is cancelled and 
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therefore the flow path area rapidly increases and then the valve member 
reaches a fully open position. 

As a result, the pressure regulating valve of the invention has excellent 
controllability at a stage of a small opening degree of the valve seat by the valve 
5 member because the restricted flow path is formed by the flow path wall formed 
around the valve seat and the outer peripheral wall of the valve member and the 
flow path area of the restricted flow path can gradually be changed. A shape of 
an opening when the valve member is fully open approximates a cylinder formed 
of an outside diameter of the outer peripheral wall, an inside diameter of the flow 

10 path wall, and a distance from an upper end of the flow path wall to the valve 
member. Because both the outside diameter of the outer peripheral wall and 
inside diameter of the flow path wall are greater than the seat diameter of the 
valve seat, the flow path area in valve opening does not suffer constraints by the 
valve member and the flow path wall and a flow rate characteristic in the valve 

15 opening is excellent. Moreover, because there is no need to form a prior-art 

regulating shaft portion on the front face of the valve member, the valve member 
can be formed in a simple and lightweight shape and workabihty and operability 
are excellent. 

In the invention, the valve member does not have a projecting portion or 
20 member which is fitted in the valye seat to affect change in a flow path area on 
the front face of the valve member. 

In the invention, a height of the flow path wall and a height of the outer 
peripheral wall of the valve member preferably approximate to each other. At 
least one of the outer peripheral wall of the valve member and the flow path wall 
25 may be tapered. 

In the invention, a plurality of notches for regulating the flow path area 
of the restricted flow path is preferably provided to one of the outer peripheral 
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wall of the valve member and the flow path wall. The notches may be grooves 
provided to the outer peripheral wall of the valve member or the flow path wall in 
a longitudinal direction of the wall or may be holes formed in a cylindrical 
member forming the flow path wall. 
5 According to a preferred structural aspect of the invention, one of the 

outer peripheral wall of the valve member and the flow path wall not provided 
with the notches is provided with a second sealing member for coming in contact 
with the other wall to thereby control the flow path area of the restricted flow 
path together with the notches. 

10 According to another concrete structural aspect of the invention, the flow 

path wall is formed of a cylindrical member mounted around the valve seat, the 
valve member has a circular outer ring portion surrounding the outer peripheral 
wall with a constant space between the outer peripheral wall and the outer ring 
portion, and the flow path wall is fitted between the outer peripheral wall and 

15 the outer ring portion when the valve member approaches the valve seat to 

thereby form the bent restricted flow path between the outer peripheral wall, the 
outer ring portion, and the flow path wall. 



BRIEF DESCRIPTION OF THE DRAWINGS 
20 FIG. 1 is a sectional view of a first embodiment of a vacuum pressure 

regulating valve according to the present invention in a closed state of the valve. 
FIG. 2 is a sectional view of an open state of the valve in FIG. 1. 
FIG. 3 is a sectional view of an essential portion of a second embodiment 
of the invention. 

25 FIG. 4 is a sectional view of an essential portion of a third embodiment of 

the invention. 

FIG. 5 is a sectional view of a different operation state of the third 
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embodiment. 

FIG. 6 is an enlarged view of an essential portion of FIG. 5. 
FIG. 7 is an enlarged view of an essential portion and showing a variation 
of FIG. 6. 

FIG. 8 is a partial bottom view of a valve member and showing an 
example of a shape of a notch in FIGS. 6 and 7. 

FIG. 9 is a partial bottom view of the valve member and showing another 
example of the shape of the' notch. 

FIG. 10 is a partial bottom view of the valve member and showing yet 
another example of the shape of the notch. 

FIG. 11 is a bottom view of the valve member and showing an example of 
a form of formation of the notches. 

FIG. 12 is a sectional view of an essential portion of the fourth 
embodiment of the invention. 

FIG. 13 is a sectional view of an essential portion of the fifth embodiment 
of the invention. 

FIG. 14 is a sectional view of an essential portion of the sixth embodiment 
of the invention. 

FIG. 15 is a sectional view of an essential portion of the seventh 
embodiment of the invention. 

FIG. 16 is a sectional view of an essential portion of the eighth 
embodiment of the invention. 

FIG. 17 is a sectional view of a prior-art valve. 

DETAILED DESCRIPTION 
FIGS. 1 and 2 show a first embodiment of a vacuum pressure regulating 
valve according to the invention. This valve is suitable to use in reducing 



pressure in a vacuum chamber in a producing apparatus of a semiconductor and 
includes a valve opening/closing portion 10 formed such that a fluid flow path is 
opened and closed by a valve member 20 and a driving portion 11 for driving the 
valve member 20. 

5 The valve opening/closing portion 10 has a housing 13 made of metallic 

material such as stainless steel (SUS) and in a shape of a cylindrical column or a 
square pole. The housing 13 has a first main port 14 to be connected to one of 
the vacuum chamber and a vacuum pump, a second main port 15 to be connected 
to the other, a connecting path 16 connecting both the main ports 14 and 15, and 

10 an annular valve seat 17 provided in the connecting path 16. The first main port 
14 is formed in a coaxial position with an axis L of the housing 13 and the second 
main port 15 is formed in an orientation at 90° from the first main port 14. 

The valve seat 17 is formed in a position on an inner end side of a port 
hole 14a of the first main port 14 so as to surround the port hole 14a and a 

15 circular flow path wall 18 surrounding the valve seat 17 is formed integrally with 
the housing 13 around the valve seat 17. This flow path wall 18 is provided 
coaxially with the valve seat 17 and rises to a certain height in a direction of the 
axis L and a height H of the flow path wall 18 approximates to a thickness T of 
the disc-shaped valve member 20. The flow path wall 18 is inclined by being 

20 tapered so that a diameter of the flow path wall 18 increases upward. As a 

result, the diameter D2 of the flow path wall 18 is smaller on a lower end portion 
side near the valve seat 17 and larger on an upper end portion side near the 
connecting path 16. Moreover, the smallest diameter of the flow path wall 18 on 
its lower end portion side is still greater than a seat diameter Dl of the valve seat 

25 17. 

Inside the housing 13, the poppet-type valve member 20 for opening and 
closing the valve seat 17 is provided coaxially with the valve seat 17 in the 
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connecting path 16. This valve member 20 is in a disc shape and has a 
substantially flat front face 20a and a circular outer peripheral wall 21 and an 
annular rubber first sealing member 22 for coming in contact with and 
separating from the valve seat 17 is mounted in a position close to an outer 
5 peripheral edge of the front face 20a. The front face 20a is not provided with a 
portion or a member projecting further forward than the first sealing member 22 
from the front face 20a, i.e., a projecting portion or a projecting member which 
would be fitted in the port hole 14a inside the valve seat 17 to affect change in a 
flow path area. A diameter D3 of the outer peripheral wall 21 is uniform 

10 throughout a total length of the outer peripheral wall 21, i.e., a total thickness of 
the valve member 20 and is slightly smaller than the diameter of the lower end 
side of the inclined flow path wall 18. 

In the example shown in the drawings, the valve member 20 has the 
substantially uniform thickness which is substantially equal to a height of the 

15 outer peripheral wall 21 and therefore the height of the outer peripheral wall 21 
approximates to the height H of the flow path wall 18. However, the thickness 
of the valve member 20 is not necessarily uniform but the valve member 20 may 
partially project on a back face side. The height of the outer peripheral wall 21 
may be slightly smaller or larger than the height H of the flow path wall 18. 

20 As shown in FIG. 1, if the valve member 20 is fitted in the flow path wall 

18, a clearance 23 is formed between the outer peripheral wall 21 of the valve 
member 20 and the flow path wall 18 and a restricted flow path with a throttled 
area is formed of the clearance 23. In other words, the outer peripheral wall 21 
of the valve member 20 and the flow path wall 18 form a throttle. The area of 

25 the restricted flow path formed of the clearance 23 changes according to a degree 
of fitting of the outer peripheral wall 21 and the flow path wall 18 with each 
other. The smaller the fitting degree, the larger the area becomes. The area 



gradually reduces as the fitting degree increases. Therefore, the throttle formed 
of the outer peripheral wall 21 and the flow path wall 18 is a variable throttle in 
which the flow path area varies depending on an operating position of the valve 
member 20. 

5 A tip end portion of a driving rod 26 is mounted to a central position of 

the back face of the valve member 20. The rod 26 extends along the axis L in 
the housing 13 and a base end portion of the rod 26 reaches a position of the 
driving portion 11 and then passes through a partition 36 defining the valve 
opening/closing portion 10 and the driving portion 11 and is coupled to the piston 

10 38. The rod 26 is moved forward and rearward by the piston 38 to thereby open 
and close the valve seat 17 with the valve member 20. 

A cylindrical stopper 27 for determining a fully open position of the valve 
member 20 is fixed around to rod 26. The stopper 27 extends a certain distance 
from the back face of the valve member 20 along the rod 26 and an end portion of 

15 the stopper 27 comes in contact with a contact portion 36a of the partition 36 in 
the fully open position of the valve member 20. A spring seat 28 is provided to 
the back face of the valve member 20 and a coil-shaped return spring 29 for 
elastically pushing the valve member 20 in a closing direction is provided 
between the spring seat 28 and the partition 36. A bellows 30 for expanding and 

20 contracting is provided to the back face of the valve member 20 so as to surround 
the rod 26, the stopper 27, and the return spring 29. One end of the bellows 30 
is mounted to the back face of the valve member 20, the other end is mounted to 
a support plate 31 provided between an end portion of the housing 13 and the 
partition 36, and the bellows 30 expands and contracts as the valve member 20 

25 opens and closes. 

The driving portion 11 is formed of an air cylinder mechanism and has a 
cyUnder body 35 coaxially coupled to an end of the housing 13. The cylinder 
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body 35 is in a shape of the cylindrical column or the square pole similarly to the 
housing 13 and has the partition 36 between the housing 13 and the cylinder 
body 35 on one end side of the cylinder body 35 in the axial direction and a 
cylinder bore 37 inside the cylinder body 35 and the piston 38 is housed for 
5 sliding in the cylinder bore 37 through a seaUng member 38a. The rod 26 passes 
through the partition 36 for sliding and extends into the cylinder bore 37 and the 
base end portion of the rod 26 is coupled to the piston 38. 

On one side of the piston 38, a pressure chamber 39 defined by the piston 
38 and the partition 36 is formed and is connected to an operating port 40 open in 

10 a side face of the cylinder body 35. On the other side of the piston 38, a 

breathing chamber 41 defined by a lid plate 42 mounted to the cylinder body 35 
and the piston 38 is formed and is open to an outside through a breathing hole 
41a formed in the Ud plate 42 or the cylinder body 35. 

Therefore, as shown in FIG. 1, if the pressure chamber 39 is opened to the 

15 outside through the operating port 40, the valve member 20 is moved forward by 
a force of the return spring 29 and the first sealing member 22 comes in contact 
with the valve seat 17 to close the valve seat 17. In this state, the vacuum pump 
and the vacuum chamber connected to both the main ports 14 and 15 are 
disconnected from each other. 

20 As shown in FIG. 2, if compressed air is supplied from the operating port 

40 into the pressure chamber 39, the piston 38 moves rearward to move the valve 
member 20 rearward through the rod 26. As a result, the first sealing member 
22 of the valve member 20 separates from the valve seat 17 to open the valve seat 
17. The valve member 20 stops in the fully open position where the stopper 27 

25 comes in contact with the contact portion 36a of the partition 36. 

Here, in a case in which the valve member 20 moves from the open 
position in FIG. 2 to the closed position in FIG. 1, the flow path area increases as 
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the valve member 20 moves at an initial stage of operation until the time 
immediately before the valve member 20 approaches the valve seat 17 and is 
fitted in the flow path wall 18. Then, when the valve member 20 is fitted in the 
flow path wall 18, the flow path is throttled by the outer peripheral wall 21 of the 
5 valve member 20 and the flow path wall 18 to create the restricted flow path 
formed of the clearance 23. The flow path area of the restricted flow path is 
gradually throttled as the outer peripheral wall 21 is fitted in the flow path wall 
18 and finally the first sealing member 22 comes in contact with the valve seat 17 
to close the valve seat 17. 

10 When the valve member 20 opens the valve seat 17 from the closed 

position, the flow path area of the fluid flow path gradually increases fi-om the 
state of the restricted flow path because a valve opening operation starts from 
the state in which the valvQ member 20 is fitted in the flow path wall 18. Then, 
if the valve member 20 gets out of the flow path wall 18, the state of the 

15 restricted flow path is cancelled and therefore the flow path area rapidly 
increases and then the valve member 20 reaches the fully open position. 

Thus, the regulating valve has excellent controllabiHty of a flow rate at 
the stage of the small opening degree of the valve seat 17, e.g., at the initial stage 
of valve opening or immediately before valve closing ends, because the restricted 

20 flow path is formed by the flow path wall 18 around the valve seat 17 and the 
outer peripheral wall 21 of the valve member 20 and the flow path area of the 
restricted flow path gradually changes when the opening degree of the valve seat 
17 by the valve member 20 is small. A shape of the opening portion when the 
valve member 20 is in the fully open position approximates to a cylinder formed 

25 of the diameter D3 of the outer peripheral wall 21, the diameter D2 of the flow 
path wall 18, and a distance X from an upper end of the flow path wall 18 to the 
valve member 20. However, because both the diameters D3 and D2 are greater 
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than the seat diameter Dl of the valve seat 17, the flow path area in valve 
opening does not suffer constraints by the valve member 20 and the flow path 
wall 18 and the flow rate characteristic in valve opening is excellent. Moreover, 
because there is not need to form the prior-art regulating shaft portion on the 
5 front face 20a of the valve member 20, the valve member 20 can be formed in a 
simple and lightweight shape and workability and operabiUty are excellent. 

Although the flow path wall 18 is tapered and the outer peripheral wall 
21 has the uniform diameter in the example shown in the drawing, it is also 
possible that the outer peripheral wall 21 is tapered and that the flow path wall 

10 18 has a uniform diameter on the contrary. 

FIG. 3 shows an essential portion of the second embodiment of the 
invention. In a valve of the second embodiment, both the outer peripheral wall 
21 of the valve member 20 and the flow path wall 18 are tapered in the same 
direction. Therefore, the outer peripheral wall 21 is inclined so that its diameter 

15 gradually reduces toward the front face 20a of the valve member 20. By 

tapering both the outer peripheral wall 21 and flow path wall 18 in this manner, 
it is possible to obtain a different changing characteristic of the flow path area of 
the restricted flow path from the case in which only one of the outer peripheral 
wall 21 and the flow path wall 18 is tapered. 

20 Structures of the valve of the second embodiment other than those 

described above are substantially similar to those of the first embodiment. This 
holds true for the third and the following embodiments which will be described 
below. 

FIGS. 4 and 5 show essential portions of the third embodiment of the 
25 invention. In a valve of the third embodiment, both the outer peripheral wall 21 
of the valve member 20 and the flow path wall 18 are tapered in the same 
direction, a plurality of notches 45 for regulating a flow path area and forming a 



portion of a restricted flow path formed between both the walls 18 and 21 are 
provided to the outer peripheral wall 21, and a second sealing member 46 for 
coming in contact with the outer peripheral wall 21 is mounted in a recessed 
groove 47 formed in the flow path wall 18 which is not provided with such 
5 notches 45. 

Each the notch 45 is formed of a groove extending in an axial direction of 
the valve member 20 and may be in a V shape as shown in FIG. 8, a shape 
having a flat bottom as shown in FIG. 9, a chamfered shape obtained by linearly 
cutting a portion of a circumference as shown in FIG. 10, or other shapes. The 

10 plurality of notches 45 is formed at regular intervals along the circumference of 
the outer peripheral wall 21 as shown in FIG. 11. In this case, all of the 
plurality of notches 45 may be in the same shapes or the notches in different 
shapes may be mixed. 

Each the notch 45 is formed not throughout a length of the outer 

15 peripheral wall 21 from the axial front end 21a to the rear end 21b but is formed 
locally in a portion from the front end 21a to some midpoint of the outer 
peripheral waU 21. Moreover, a depth of the notch 45 is greater on the front end 
21a side of the outer peripheral waU 21 and gradually reduces toward the rear 
end 21b side. 

20 In the third embodiment, if the valve member 20 approaches the valve 

seat 17 and is fitted in the flow path wall 18, the restricted flow path is formed of 
the clearance 23 between the outer peripheral wall 21 of the valve member 20 
and the flow path wall 18. Then, if the valve member 20 further moves and a 
degree of fitting of the valve member 20 with the flow path wall 18 increases, the 

25 valve member 20 comes in contact with the second sealing member 46 as shown 
in FIG. 4 and, as a result, the clearance 23 is closed and the restricted flow path 
is now formed of the plurality of notches 45 only and is further throttled. If the 
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valve member 20 fxirther moves in this state, the area of the restricted flow path 
further reduces because the depth of each the notch 45 is gradually reducing. In 
a position in FIG. 5 where the first sealing member 22 comes in contact with the 
valve seat 17, the valve is closed. 
5 Here, by forming the second seal member 46 so that it comes in contact 

with the outer peripheral wall 21 of the valve member 20 in a position over the 
notches 45 as shown in FIG. 6 when the valve member 20 closes the valve seat 17, 
the restricted flow path is maintained in a slightly open state. On the other 
hand, by forming the second sealing member 46 so that it comes in contact with 
10 the outer peripheral wall 21 of the valve member 20 in a position substantially 
deviated fi-om the notches 45 as shown in FIG. 7, the restricted flow path is 
completely closed. 

It is also possible to form the notches 45 on the flow path wall 18 and to 
fi-om the second sealing member 46 on the outer peripheral wall 21 of the valve 
15 member 20. 

Each the notch 45 may be formed throughout the outer peripheral wall 21 
or the flow path wall 18 from the front end side to the rear end side. In this case, 
the notch 45 may have a uniform depth or a gradually changing depth. 

FIG. 12 shows an essential portion of the fourth embodiment of the 

20 invention. In a valve of the fourth embodiment, the flow path wall 18 is formed 
of a cylindrical member 18a separate from the housing 13, the cylindrical 
member 18a is fixed coaxially around the valve seat 17, and the plurality of 
notches 45 are formed on the cylindrical member 18a. The notches 45 are 
formed of circular holes and the plurality of notches, i.e., holes 45 are provided in 

25 each of a plurality of positions to be formed with the holes and provided at 

regular intervals in a circumferential direction of the cylindrical member 18a. 
Although two holes 45 are provided at a regular interval in an axial direction of 
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the cylindrical member 18a in each the position to be formed with the holes in the 

example shown in the drawings, three ore more holes 45 may be provided. 

In the fourth embodiment, a restricted flow path formed of the clearance 

23 and the holes 45 is formed between the outer peripheral wall 21 of the valve 
5 member 20 and the flow path wall 18 when the valve member 20 moves in the 

flow path wall 18. 

FIG. 13 shows an essential portion of the fifth embodiment of the 

invention and the fifth embodiment is different from the above fourth 

embodiment in that two holes and one hole as the notches 45 are alternately 
10 formed in the positions to be formed with (a) hole(s) of the cylindrical member 

18a forming the flow path wall 18. In this case, in the position where the one 

notch, i.e., hole 45 is provided, the lower hole is omitted. 

FIG. 14 shows an essential portion of the sixth embodiment of the 

invention. The sixth embodiment is different fi-om the above fourth and fifth 
15 embodiments in that the hole forming each the notch 45 is not in a circular shape 

but in a shape of a narrow and elongated hole which is long in the axial direction 

of the flow path wall 18. In this case, all the holes 45 may have the same 

lengths or long elongated holes 45 and short elongated holes 45 may be provided 

alternately as shown in the drawing. 
20 In the fourth to sixth embodiments, it is also possible that at least one of 

the outer peripheral wall 21 of the valve member 20 and the flow path wall 18 is 

inclined by being tapered. 

FIG. 15 shows an essential portion of the seventh embodiment of the 

invention. The seventh embodiment is different from the above fourth to sixth 
25 embodiments in that the cylindrical member 18a forming the flow path wall 18 is 

tapered and inclined with its diameter increasing upward and that the second 

sealing member 46 is mounted to the outer peripheral wall 21 of the valve 
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member 20. In this case, the notches 45 formed in the cylindrical member 18a 
may be circular holes or elongated holes. If the circular holes are provided, two 
holes may be provided to each the position to be formed with holes as shown in 
FIG. 12 or two holes and one hole may be provided alternately in the positions to 
5 be formed with (a) hole(s) as show in FIG. 13. If the elongated holes are 

provided, the elongated holes having the same lengths may be provided in the 
respective positions to be formed with the hole or the long elongated holes and 
short elongated holes may be provided alternately as shown in FIG. 14. 

In the seventh embodiment, when the valve member 20 is fitted in the 

10 flow path wall 18, a restricted flow path is formed of the clearance 23 between 
the outer peripheral wall 21 and the flow path wall 18 and a flow path area 
reduces as a fitting degree of the valve member 20 increases. Then, the second 
sealing member 46 comes in contact with the flow path wall 18 around the time 
immediately before the first sealing member 22 comes in contact with the valve 

15 seat 17. By changing settings such as shapes, the number, and arrangement of 
the notches 45, the restricted flow path may be slightly open through a part of 
the notches 45 as shown in FIG. 15 or may completely be closed when the valve is 
closed. 

FIG, 16 shows an essential portion of the eighth embodiment of the 
20 invention. In a valve of the eighth embodiment, the flow path wall 18 is formed 
of the cylindrical member 18a having a uniform diameter and the cylindrical 
member 18a is coaxially mounted around the valve seat 17. Furthermore, the 
valve member 20 has the outer peripheral wall 21 having the uniform diameter 
and a circular outer ring portion 49 surrounding the outer peripheral wall 21 
25 with a constant space between them. An upper end portion of the outer ring 

portion 49 and an upper end portion of the outer peripheral wall 21 are integrally 
connected to each other through a connecting portion 50. Therefore, between 
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the outer peripheral wall 21 and the outer ring portion 49, an annular space 51 
having a depth slightly greater than a height of the flow path wall 18 is formed. 

If the valve member 20 approaches the valve seat 17 in valve closing 
operation, the flow path wall 18 is fitted in the space 51 and a restricted flow 
5 path formed of the bent clearance 23 is formed between the outer peripheral wall 
21, the outer ring portion 49, and the flow path wall 18, 

As described above, according to the invention, it is possible to obtain the 
vacuum pressure regulating valve with the excellent controllability at the stage 
of the small opening degree of the valve member, the excellent flow path 
10 characteristic when the valve member ftdly opens the valve seat, and the simple 
structure. 
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